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Abstract

In recent years a growi ng nunmber of countries have
constructed data series on job creation and job destruction using
establishment-|evel data sets. This paper provides a description
and detail ed conparison of these new data series for the United
States and Canada. First, the Canadi an and United States
i ndustry-level job creation and destruction data are remarkably

simlar. Industries with high (low) job creation in the US are
evi denced by high (low) job creation in Canada. The sanme is true
for job destruction. 1In addition, the overall magnitude of gross

job flows in the two countries is conparable. Second, the tinme-
series patterns of creation and destruction are qualitatively
simlar but do differ in a nunber of inportant respects. |In both
countries, job destruction is nmuch nore cyclically volatile than
job creation. This cyclical asymmetry is, however, nore
pronounced in the United States. The paper finishes with a
characterization of the job flow patterns using a nodified

Bl anchard and Di anond (1992) nodel .

Keywords: job creation, job destruction, international
conpari son

* This paper represents the views of the authors and does not
reflect the opinions of the U S. Census Bureau or Statistics
Canada.






| NTRODUCTI ON

Consi derabl e recent research by econoni sts has been devoted
to the neasurenent and anal ysis of the job-creation and job-
destruction processes.' The basic findings of these studies for
the United States are that gross job creation and job destruction
substantially exceed the correspondi ng net changes in enpl oynent,
the vast majority of job creation and job destruction occurs
wWithin sectors as opposed to reallocation of enploynment across
sectors, job creation and destruction vary systematically with
pl ant characteristics such as plant size, and job destruction is
much nore cyclically sensitive than job creation. As nore data
series on gross job flows becone avail able for a grow ng nunber
of countries, the question arises as to how gross job fl ows
conpare across countries.

As a first step, this paper exam nes the cross-country
differences and regularities in gross job flows for the United
States and Canada. This is a natural step to take for a nunber
of reasons. First, parallel to the neasurenent efforts in the
United States, high quality Iongitudinal plant-level data for
Canada necessary to neasure the gross job flows accurately have

been devel oped as well. Data quality and consi stency problens

! For U.S. studies, see Leonard (1987), Dunne, Roberts and Sanuel son (1989),
Davi s and Hal tiwanger (1990, 1992), Davis, Haltiwanger and Schuh (1994) and
Bl anchard and Di anond (1990). |In Canada, see Bal dwin and Gorecki (1990, 1992).
Roberts (1994) conpares enploynent flows for three devel opi ng countries Col onbi a,
Chile, and Mrocco. Davis, Haltiwanger and Schuh (1994) summarizes a nunber of
studies for various industrialized econonies.
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i nherently plague the neasurenent of gross job flows. Spurious
fl ows can be generated if |ongitudinal |inkages of establishnents
are broken m stakenly by changes in ownership structure or
statistical processing (e.g., nergers, divestitures, takeovers,
owner shi p changes, nane or m nor address changes, changes in
corporate status, changes in enployer tax or other
identifications, etc.). The datasets underlying the neasurenent
of gross flows for this study are arguably the best datasets
avai |l abl e for avoiding |ongitudinal |inkage problens.? Further,
the datasets used for the analysis in this study have been

devel oped sufficiently to allow for nmeasurenent of gross fl ows
for arelatively long tinme interval. Thus, the proximty of the
United States and Canada and the simlarity of the database

devel opment nmake for a natural testing ground for these newy
devel oped statistics on the dynam cs of the |abor market. The
simlarity in the economes provides a useful cross-check for the

i ndependent neasurenent efforts in each country. The differences

2 See the discussion in the appendi x of Davis, Haltiwanger and Schuh for
di scussion of the neasurenent difficulties in measuring gross flows and the
advant ages of using the Longitudi nal Research Database (LRD) for this purpose.
Simlarly, see Baldwi n and Gorecki (1990b) for a discussion of the nerits of the
Canadi an dat a. There were nmany problens in developing these data for this
purpose. Many person years went into the devel opment of the data and there is
along list of individuals at both the U S. Bureau of the Census and Statistics
Canada who have been involved in these efforts. Longitudinal |inkage problens
are an inherent part of developing this type of data because of the continuous
process of change that the business popul ation is undergoing. The advantage of
these datasets relative to others is that there is considerable auxiliary
information available to aid in the process of creating the |ongitudinal |inks.
Nevert hel ess, given these difficulties, an inportant aspect of this cross-country
conparison is to provide a cross check on the data quality and the neasurenent
met hodol ogy.



in the two countries provide a first step in using cross-country
evidence to help identify the factors that affect the pace and
timng of job turnover.

Qur approach pursues two basic lines of inquiry. First,
both the tinme-series and the cross-sectional patterns of job
creation and destruction are examned. Gven that the U S and
Canada have experienced relatively simlar business cycles over
the 1972-1986 period, we ask -- Do the tine-series patterns of
job creation and job destruction ook simlar in the two
countries? W are particularly interested in whether the
striking asymmetry in the relative tine-series variances of job
destruction and creation in the United States is also present in
Canada. Additionally, do conmon industries in the U S. and
Canada share simlar patterns of gross job flows? G ven that an
industry in Canada and the U.S. is likely to use simlar
t echnol ogi es and face conparabl e sunk costs, one m ght expect
that industries characterized by high (low) job turnover in one
country woul d have a tendency to experience high (low) job
turnover in the other country. Mtigating these technol ogical
stories is the fact that unionization, plant size, and market
sizes differ markedly in the two countries. Second, we present a
sinpl e nodel of gross job flows and the | abor narket based on
Bl anchard and Di anond (1992) which hel ps characterize the role of
aggregate and al |l ocati ve shocks on job creation and job
destruction. W then use this nodel to guide our analysis of
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Canadi an and U.S. job flows data.

The paper addresses these issues utilizing plant-level data
on enpl oynent changes for Canada and the U S. The Canadi an data
come from Statistics Canada's Annual Censuses of Mnufactures and
the U S. data cone from U S. Census Bureau's Longitudinal
Research Dat abase (LRD). For this study, considerable effort was
made to harnoni ze the construction of the job flows variabl es
across the two countries. Thus, the data are quite conparable.
The main findings of the paper are:

(1) Wile the tine-series patterns of net changes of

enpl oynent, job creation, job destruction, and job turnover

(the sum of creation and destruction) are simlar

qualitatively, there are substantial differences in the

quantitative variability of the net and gross job flows. In

both countries, job creation and destruction are inversely
correlated, job destruction is nmuch nore volatile than job

creation, and job turnover is countercyclical. However,
each of these properties is nore pronounced in the United
St at es.

(2) Exam ning cross-sectional data, there is a remarkable
simlarity in the patterns and nmagnitudes of the industry-

| evel average job-creation and destruction rates. Two-digit
i ndustries with high (low) |evels of job creation, job
destruction, job turnover, and net enploynent change in
Canada have correspondingly high (low) values in the U S

(3) Using pooled cross-sectional tine-series data on
U.S. and Canada job flows data, variation in job flows
is explained, to a large part, by industry and year
effects. Country effects, while statistically
significant, have little explanatory power when

nmodel ing job flows variation.

(4) The remarkably simlar industry patterns strongly
poi nt towards technol ogical differences as the

predom nant factor accounting for between-industry
differences in job flow rates. Further evidence in
support of this interpretation is the finding that in
both countries the cross-industry variation in the job
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flows is tightly connected to cross-industry
differences in the size distribution of enploynent.
That is, in both countries, industries where the
typical worker is enployed at a | arge plant have
substantially less job turnover than industries where
the typical worker is enployed at a small plant. In
addition, the cross-industry patterns of the size
distribution of enploynent are very simlar across the
two countries.

The paper is organized in the follow ng fashion. The next
section describes the datasets used and basi c neasurenent of job
flows. The third section provides a conparison of job flows in
Canada and the U S. The fourth section sets out a basic nodel of
job flows and | abor markets. The fifth section provides basic
estimates of the relative inportance of country, industry and
year effects. The final section closes with brief concluding

r enmar ks.

1. DATA AND MEASUREMENT | SSUES

The main objective of this paper is to conpare the patterns
of job creation and destruction in the U S. and Canada. Job
creation and destruction are neasured as jobs gained and j obs
| ost--defined sinply as the difference in enploynent in
establishments between two periods. The resulting sunmary
measures provide indicators of job turnover at the plant |evel.
Not e, however, that differences in the nunber of workers enpl oyed
in a plant represent net enploynent changes in the plant's
enpl oynent opportunities and do not reflect the change in the
conposi tion of enploynent opportunities or the workforce. Thus,
they provide a | ower bound on the total anobunt of job turnover at

the plant |evel.



The enpl oynent flow neasures utilized in this study are
constructed fromindividual plant-|evel data on enpl oynent.
Total job-creation neasures for both Canada and the United States
are cal cul ated by summ ng enpl oynent gai ns at expandi ng and new
establishnents within a sector between period t-1 and t; total
j ob destruction by sunm ng enpl oynent | osses at shrinking and
dyi ng establishnments within a sector between period t-1 and t.
Rates of growth between period t-1 and t (PCS,) and rates of
decline (NEG) are calculated by dividing total job creation and
destruction, respectively, by sector size. Sector size (X) is
cal cul ated as the average of enploynent between period t-1 and t.
The difference between POS, and NEG is net enploynment growth
(NET,). The sumof PCS, and NEG is used to neasure the total
j ob-turnover rate (SUM) of a sector between t-1 and t. These
four neasures, POS,, NEG, NET,, and SUM, will be the focus of
the enpirical anal yses which foll ow.
Dat a

The data used in this study conme fromtwo recently devel oped
pl ant -1 evel |ongitudi nal databases. The Canadian data are from
an annual census of the Canadi an manufacturing sector and cover
the period from 1972 to 1986. The United States data cone from
t he Annual Survey of Manufactures covering the period 1972 to
1986. The details of the construction of these datasets can be
found in Baldwi n (1990a, 1990b) for the Canadi an data, and Davi s,
Hal ti wanger and Schuh (1994) for the U S. data.

Many previ ous cross-country conparisons of various aspects

of intra-industry nobility have suffered froma |ack of data



conparability.® This is mainly the result of differences in the
way statistical agencies collect and organi ze data on firnms and
their plants. In order to inprove the relative conparability of
the Canadian and U. S. plant-level job flows data, sanples and
definitions used for the estinmates were carefully harnonized. *

In the Canadi an case, this neant using a | arger sanple than
previously; in the United States, it nmeant using a nore
restrictive definition of birth and deaths. As a result, sone of
the turnover estinmates for Canada and the United States reported

herein will not match previous cal cul ations.?®

[11. BASIC PATTERNS OF JOB FLOAS | N CANADA AND THE U. S

This section provides a description and conpari son of the
patterns of job flows in Canada and the U S. over the 1972-1986
period. The analysis is twofold. First, the tine-series
fluctuations of job creation and destruction are exam ned. Next,
t he average annual rates of job creation and destruction are
di saggregated by two-digit industry.

Tinme Variation of U S. and Canada Job fl ows

® A recent exanple of just such a problem can be found in the Cable and
Schwal bach study (1991) that conpares entry rates across countries. Canadian
entry data which were constructed especially for that study to include greenfield
and nerger entry are set side by side with U S. data that cover basically only
greenfield entry.

* This included augnenting the Canadian data with a set of smaller
establ i shnents, reaggregating industry groups, and redefining birth and death
criteria for the U S. data.

®1In particular, for the Canadi an data conpare the nunbers reported herein
to Bal dwi n and Gorecki (1987b, 1990a, and 1990b) and the US data in Davis and
Hal ti wanger (1992).



Table 1 presents annual rates of job creation (POS) and
destruction (NEG, net enploynent growh (NET) and the total
turnover rate (SUM for Canada and the United States. Previous
research in both countries (Baldw n and Gorecki, 1990b; Davis and
Hal ti wanger 1990) has stressed that job creation and destruction
occur sinmultaneously. |In Canada, net change is negative in 1974,
1977, 1979, 1982 and 1983; but there is substantial job creation
in these years--nore than 7 per cent in each year of negative net
job growth. The sane pattern can be found in the United States
where there is substantial job creation even when net rates of
change are negati ve.

The two countries differ in terns of net job creation. The
Canadi an manuf acturi ng sector experiences snmall but positive
grow h over the period being studied; manufacturing in the United
States declines at an annual rate of 1.2% annually.® The total
turnover rate (SUM is equally high in both countries averaging
about 20% annually. It does not differ significantly in the two
countries. It also has very much the sane range in both
countries--varying froma low of 17%to a high of 23%
Additionally, the rate of job creation is negatively correl ated
with the rate of job destruction in both countries. However,
this inverse relationship is much nore pronounced in the United
States where the correlation is -0.78 while the sanme correl ation

in Canada is -0.47.

® There is a discrepancy between the estimted net enploynment growth from
the LRD and the inplied net growth from the published Annual Survey of
Manuf actures (ASM data. The reasons for this discrepancy are discussed at
l ength in Davis, Haltiwanger, and Schuh (1990, 1994).

8



Figure la and Figure 1b show the novenents in job creation
and job destruction for the U S. and Canada. The top panel plots
the job-creation tinme series for both countries while the bottom
panel graphs the anal ogous | ob-destruction series. Exam ning the
top panel, one sees that the job-creation novenents differ
mar kedly between the countries in the 1975-1979 and 1985- 1986
periods. The U S. experienced a nuch larger contraction in job
creation during the 1975 recession than Canada but experienced a
nmore rapid rebound in job-creation activity in 1976. In the
1985- 1986 period, Canada's job creation remained quite high while
the U S.'s dropped off substantially after the 1984 recovery.

The rank correlation coefficient for the job-creation series
between the two countries is .264 and is not statistically
significant at the .05 level. In terns of volatility, job
creation is substantially nore volatile in the United States.

The patterns of job destruction in the two countries are
sonewhat nore coherent in Canada and the U S. during the 1972-
1986 period. The main difference in the two series appears
during the 1975 recession, where the U S. experienced a sharp
increase in job destruction. The rank correlati on between the
j ob-destruction series for the two countries is .810. Again,
however, job destruction is substantially nore volatile in the
U S. relative to Canada.

Figure 2 plots the total job-turnover (SUM and the net
enpl oynent - change (NET) series for the two countries. Myvenents
in net changes are simlar in the two countries (the rank

cross-country correlation is .76) as are the fluctuations in



total job turnover (cross-country correlation is 0.53). Both the
Canadi an and U.S. job-turnover series have a slight upward trend.
Fitting a sinple linear tinme trend to both series yields a trend
coefficient (standard error) of 0.38 (0.094) for Canada and 0.11
(0.14) for the United States. In results not reported here, this
difference is also found to exist for nost 2-digit industries.

To illustrate the magnitude of the increase in Canada, the rate
of total job turnover (SUM averages 18. 7% from 1972 to 1976 and
22.5% from 1983-1986. In terns of volatility, net enploynent
gromh is nore volatile in the U S. and the volatility of total
job turnover is very simlar in the two countries. The latter
may seem surprising since the separate conponents of total job
turnover (creation and destruction) are both substantially nore
volatile in the U S. However, the negative covariance between
creation and destruction is greater in the U S which offsets the
hi gher i ndividual variances.

The cyclical properties of job turnover also differ sonmewhat
between the two countries. As stressed by Davis and Hal ti wanger
(1990, 1992), job destruction is nore cyclically sensitive than
job creation in the United States. This is evident fromthe
hi gher tine-series standard deviation of job destruction (3.3)
than for job creation (2.2) reported at the bottomof Table 1
As noted at the bottomof Table 1, this inplies that the tine-
series variance of job destruction is nore than twice that of job
creation. An inplication of this striking asymmetry in the tine-
series volatility of creation and destruction is that gross job

turnover is countercyclical. The Pearson correlation between the
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net job-gromh rate and job- turnover rate for the U S is -0.54.
These sane qualitative patterns hold for Canada, but the
quantitative effects are sonewhat nuted. The tine-series
standard devi ati on of job destruction (2.2) does exceed that of
job creation (1.8) for Canada. This inplies that the tinme-
series variance of job destruction is about one and one half
tinmes larger than the variance of job creation. Further, the
time-series correlation between net job growh and total job
turnover is -0.25. As Figure 2 shows, part of the reason for the
smal | er Canadi an correlation is that the Canadi an turnover rate
exhibits a significant positive trend. Hence, as the Canadi an
manuf acturing sector continued to growin the md 1980s, so did
volatility.

The magni tude of job creation and job destruction observed
both in Canada and the United States is not unique to these
countries or devel oped countries in general. For the
i ndustrialized econom es, Davis, Haltiwanger and Schuh (1994)
summari ze a nunber of studies of individual countries with
estimated rates of job turnover that range from 16.0 percent in
Germany to 23.5 percent in Sweden.’ These rates are quite
simlar to those reported here for Canada and the United States.
For devel oping countries, Roberts (1994) constructs job flows
statistics for three devel opi ng nations, Colonbia, Chile and

Morocco. He finds that gross job flows substantially exceeds net

" As enphasized in the introduction, there are questions about data quality
and consistency over time for many of these studies. Further, many of these
studi es are based upon quite short time intervals. An in depth conparison wll
only be possible when conparabl e data and net hodol ogy are used.
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enpl oynent changes, and that job turnover lies in the range 26.2
and 30.6 for the three countries. This is roughly 25% 50% hi gher
than that found in Canada and the U S. and other industrialized
econom es. However, it illustrates the ubiquitous nature of
concurrent job creation and destruction in all types of

economn es.

Cross-Industry Variation in Average Annual Job fl ows

Turning back to the U. S.-Canada conpari son, aggregate
j ob-turnover rates nmay hide substantial differences between
Canada and the United States at the industry level. In order to
investigate differences in industry-level job flows, the sane
j ob-turnover rates were calculated for 2-digit industries. Table
2 presents the average annual rates for total job creation (POS)
total job loss (NEG, net job change (NET) and job turnover (SUM
for two-digit manufacturing industries in Canada and the United
States for the period 1972-1986.% The first point to note is
that the patterns of job flows | ook remarkably simlar across the
two countries. Sectors that have high job turnover in Canada
general ly have high job turnover in the US. This is especially
true for the Apparel and Lunber industries of both countries.
Simlarly, sectors such as Paper, Chem cals, Petroleum and

Primary Metals have relatively low job turnover in each country.

8 The Canadian and US two-digit industry groupings differ in two inportant
respects which affects our data. First, Canada reports knitting mlls separately
fromother textile mills. |In this case we construct the anal ogous US industry
whi ch incorporates all plants in SIC 225. Second, Canada does not have a
separate two-digit industry for scientific equi pmrent as the US does (SIC 38.) The
Canadi an data for this industry is included in M scellaneous. |In this study,
therefore, we include all US producers in SIC 38 in the Mscellaneous category
as well. Finally, because of disclosure reasons Tobacco is excluded fromthe
anal ysis. This causes the neans at the bottom of Table 2 to differ fromthe
neans reported in Table 1.
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The second point is that industries with high (low) |evels of

j ob-creation experience high (low) |evels of job destruction.
Uilizing the data from Table 2, we construct w thin-country
correl ations between job creation and job destruction. The

Wi thin-country rank correlation (standard errors) between job
creation and job destruction is .672(.0016) for the U S. and is
. 831(.0001) for Canada.

To illustrate the simlarities in industry job flows in
Canada and the U. S., Table 3 provides cross-country rank
correl ati ons between the Canadi an neasures of job flows and the
U.S. neasures. The rank correlations of job creation, job
destruction, net enploynent growth, and job turnover between the
Canadi an and U.S. data all show strong positive correl ations.
The rank correl ation coefficients between U S. and Canadi an j ob
creation, job destruction, enploynent growh, and job turnover
are .868, .795, .778, and .815, respectively. This suggests that
there may be inportant industry characteristics that are conmon
across countries that help determne the patterns of inter-
sectoral job flows. These industry effects are explored nore
fully in the second half of the paper.?®

Overall, the cross-country conparisons yield several
striking patterns. First, qualitatively the patterns of net and
gross flows are simlar. Both countries exhibit a strong

asymmetry in the tine-series volatility of job destruction

° Note, also that enploynment change due to plant openings and plant closings
are very simlar in the two countries. |Industries characterized by high (Ilow)
entry job flows in Canada have correspondingly high (low) entry job flows in the
US. These results are reported in Baldw n, Dunne, and Haltiwanger (1994.)
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relative to creation. However, there are striking differences in
the quantitative patterns. The asymetry in the cycli cal
volatility of destruction relative to creation is nore pronounced
inthe United States. Further, the tinme-series volatility of
both the net and the gross flows is greater in the U S. series.
Second, the forces generating cross-industry turnover produce a
very simlar pattern the two countries. Industries that
experience high (low) turnover in Canada have high (low) turnover

in the U S

V. A MODEL OF JOB FLOAS AND THE LABOR MARKET

In this section, we develop a sinple nodel of the dynam cs
of job creation and destruction. The notivation is to provide
structure for interpreting the simlarities and differences in
the behavior of job flows in Canada and the U. S.

The nodel is essentially a nodification of the nodel in
Bl anchard and Di anond (1992). The prinmary nodification is to
allow for nmultiple sectors so that intersectoral differences in
t he behavior of job flows can be characterized. The determ nants
of job creation and destruction in each sector are described as

foll ows:

x=x_(w, o, 0, ) (1)

.YS-YS(WI aysl eys) ( 2)
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where x, is job destruction in sector s, y, is job creation in
sector s, wis the wage rate, the '"s are vectors of structura
characteristics (e.g.,technol ogy, nmarket structure, entry and
exit costs, hiring and firing costs) that influence job creation
and destruction in sector s, the 2's are vectors of shocks that
shift job creation and destruction (e.g., aggregate demand
shocks, allocative shocks, technol ogy shocks). Job destruction
is increasing in the wage rate and job creation is decreasing in
the wage rate. This specification nmakes clear that job creation
and destruction are appropriately characterized as the
deconposition of the change in | abor demand into plants expandi ng
and plants contracting enpl oynent, respectively.

The job creation described in (2) is desired job creation.
The hiring or matching process to accommpdate this desired job

creation is given by:

ham_(u,v,) (3)

where h, is hires in sector s, uis the unenploynent rate, and v,
is the vacancy rate in sector s. The matching function is
increasing in u and v. This mat ching function captures the
notion that there are frictions in the process of matching firns
creating jobs and workers seeking jobs. Enpirically, Blanchard
and Di anond (1990) found that the matching function approxi mately
exhi bits constant returns to scale. Firns and sectors are

het er ogenous but workers are honbgenous. Hence, hires and
vacancies are indexed by s but all firns hire fromthe common

unenpl oynment pool. Further, the only source of worker turnover
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is job turnover -- that is, there are no quits due to either bad
mat ches of workers to job slots or |abor force exits.

Wages are determ ned by a Nash bargaini ng process sumari zed

by:

u
w-w(;) (4)

where the wage function is increasing in the ratio (u/v).

Labor force growh is given by:

1.1 (w,€) (5)

where |, the | abor force growh rate, is increasing in w and ,
is a set of factors that shift the |abor force growh rate.
Aggregate job destruction, hires, vacancies and job creation

are by construction given by:

&XS: q>s;'{s’ 'm'zs: q>srns’ V‘zs: q>svs’ -y-zs: q>s:ys ( 6)

where N; i s the enpl oynent share of sector s.
The connecti on between job creation and destruction and

unenpl oynment and vacancy dynami cs is given by:

%-xfml (7)
av,
& T ©

Equations (7) and (8) are the heart of the nodel. They
describe the precise relationship between job flows and

unenpl oynent and vacancies. It is clear from(7) and (8) that
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short run dynam cs of job creation and destruction wll be
i nfl uenced by the wage determ nati on process, the matching
process, the structural characteristics (') and the aggregate
and al l ocative shocks (2). The steady state rel ationship

inplied by equations (7) and (8) is given by:

-YLX-l; Y, (9)

In the steady state, aggregate net job creation nust equal
| abor force growh and desired job creation nust equal hires in
each sector. Note that individual sectors need not satisfy the
net job creation equal to | abor force growth relationship. That
is, even in the steady state, sone sectors may have hi gher than
average net job creation while others |ower than average net job
creation. This suggests that (9) is best interpreted as an
"internedi ate" run steady state that does not require a steady
state distribution of sectoral enploynent shares. Steady-state

distribution of sectoral enploynent shares requires:

dmti

== ¢S-(ys-xs)— (y-x)-0 (10)

In the long run, all sectors nust satisfy the net job
creation equal to net |abor force growh relationship. However,
i ndi vi dual sectors may satisfy this relationship but with
different gross rates of job creation and destruction. Further,
and nost inportantly, equation (10) inplies that sectors with
hi gher than average rates of job creation nust al so have higher

t han average rates of job destruction in the |ong run.
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Key features of the nodel are illustrated in Figure 3 for a
hypot heti cal econony with two sectors. Figure 3a depicts the
| ong-run steady state. In the case depicted, sector 1 is a |ow
j ob-turnover sector and sector 2 is a high job-turnover sector.
In terns of the nodel, this is generated by differences in the
structural characteristics in the two sectors. Note that by
construction, the aggregate job creation and destruction rates
are enpl oynent wei ghted averages of the sectoral rates. For
sinplicity, the two sectors are depicted as having equal weights
and there is no long-run | abor force growh in all panels of
Figure 3. Figure 3b illustrates an internedi ate run steady
state. Sector 1 has higher creation than destruction while
sector 2 has higher destruction than creation, while in the
aggregate job creation equals job destruction (recall the zero
| abor force growh assunption for this figure). 1In the
aggregate, net job creation equals |abor force growh but this is
not true for individual sectors in this internediate run steady
st at e.

Figure 3c depicts the inpact of an adverse aggregate shock
starting fromthe steady state depicted in Figure la. The
adverse aggregate shock causes job destruction to rise and job
creation to fall in both sectors. One fundanental question is
whet her job creation and destruction respond symmetrically to an
aggregate shock. Enpirically, Davis, Haltiwanger and Schuh
(1990, 1994) and Bl anchard and Di anond (1990) find that job
destruction responds disproportionately to aggregate shocks in

the U S. Potential explanations for this asymetry are expl ored
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in these latter two papers as well as Cabal |l ero and Hanmour
(1992) and Mortensen and Pissarides (1992). For the present

pur poses, we are interested in determ ning whether the nature of
the cyclical asymmetry differs between the U S. and Canada. 1In
the figure, job destruction is depicted as respondi ng

di sproportionately to the aggregate shock.

Figure 3d depicts the inpact of an allocative shock that
hits both sectors. The allocative shock causes job destruction
and job creation to rise in both sectors. Here again there nay
be an asymmetry in the response to allocative shocks. Further,
there is no reason that allocative shocks need, in general, to be
common and/ or have common effects across sectors.

For the Canada and the U. S., we use these features of the
nodel to address the follow ng questions: First, do we find that
sectors with high rates of job creation also have high rates of
j ob destruction on average over the sanple period? Wile this
ultimately nust be the case, it is of interest to know whet her
over a 15 year horizon this long-run property is satisfied.
Second, are the sectoral rankings of job turnover simlar across
the countries? I n addressing this question, we are
particularly interested in whether it is technol ogical
di fferences across sectors or market structure or institutional
di fferences across sectors that drive differences in the job-flow
rates. If it is primarily technol ogy differences, then
presumably U.S. and Canada shoul d exhibit simlar sectoral
patterns. If it is primarily market structure or institutional

di fferences, then Canada and the U S. may exhibit different
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sectoral patterns depending on the degree of differences in

mar ket structure and institutions across the countries.

Finally, even with our limted tine-series, we are interested in
whet her the U. S. and Canada exhi bit noticeabl e secul ar or
cyclical differences in the behavior of job creation and

destructi on.

V. EMPIRI CAL ANALYSI S OF YEAR, COUNTRY, AND | NDUSTRY DI FFERENCES
IN JOB FLOWS

To formally investigate the nature and source of the Canada,
US differences, we estimate sinple OLS regressions with job
creation, job destruction, job turnover and net growh as
dependent variables with year, country, and industry effects as
regressors. In addition, we consider country-year interactions
and country-industry interactions. The objective of this
exercise is to quantify the alternative sources of variation in
t he data.

Tabl e 4a reports F-tests fromthese regressions. First,
there are statistically significant differences in job creation
and net enploynent growth by year, by industry and by country.
Second, while job destruction has significant year and industry
effects, there are no significant U S.-Canada differences in the
mean rate of job destruction. Third, the interaction of year and
country is statistically significant for all nmeasures. Fourth,
the country-industry interactions are not statistically
significant for net enploynment growth but are significant for job

creation, job destruction and job turnover.

20



Wi |l e Tabl e 4a reveal s considerable statistical significant
differences by year, country and industry, Table 4b provides
perspective on the quantitative inportance of these differences
by reporting the adjusted R’ associated for alternative
specifications. The results are striking. First, country
effects have al nost no expl anatory power in accounting for
variation in any of the neasures. Second, industry effects have
a very large role in accounting for variation in job creation,

j ob destruction, and total job turnover but a mnimal role in
accounting for variation in net enploynent growmh. The

i nportance of industry effects is especially pronounced for total
job turnover. Third, year effects are very inportant in
accounting for variation in net enploynent growh and are
somewhat | ess inportant for variation in gross job flows.

Fourth, year effects play a nore inportant role in the variation
of job destruction than in the variation of job creation. This
reflects the asymmetry in the cyclicality of job destruction and
creation.

The picture that emerges from T Table 4 is that Canada and the
US. look very simlar inthe long run in ternms of the industrial
structure of job creation, destruction, turnover and growth. It
is inmportant to note in this regard that there are | arge cross-
industry differences in job-flow rates. Nevertheless, the U S
and Canada line up very simlarly. However, Canada and the U S
exhi bit considerabl e year-to-year differences in each of these
nmeasures. In ternms of the nodel, this suggests that the two

countries have very simlar "-distributions but are subject to
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di fferent shocks (experience different 2's). Further, the nore
pronounced asymetry in the relative variances of job destruction
and creation in the U S. suggests that the propagation of

cyclical shocks nmay be sonewhat different in the two countries
(in terns of the nodel, this is the response of x and y to 2).

The tinme-series differences in the Canada, U.S. job-flow
rates are depicted in Figure 4. Specifically, Figure 4 depicts
the year-country interaction coefficients, controlling for conmmon
i ndustry and year effects. |In contrast to the striking
simlarity interns of long-run rates, Figure 4 depicts
substanti al year-to-year differences. Three features stand out
fromthis figure. First, the largest tinme-series differences are
in the net rather than the gross flows. Second, there is no
obvious tine trend in the differences.' Third, the difference
is linked to the business cycle. Job destruction rises nore
rapidly in recessions in the U S than in Canada. Job creation
rises somewhat nore rapidly in recoveries but this effect is
relatively short-lived. Put together, the countercyclicality of
j ob turnover is nore pronounced in the U S. than in Canada.

The above results indicating overwhelmng simlarity in the
cross-industry differences in job-turnover rates between
countries can be directly interpreted in |light of the steady
state predictions of the nodel presented in section IV. This can

be seen by exam ning the enpirical anal ogue of Figure 3.

1 For the United States, business cycle turning points based on NBER
reference cycle chronology for this period are as follows. Cyclical peaks:
Novenber 1983, January 1980, July 1981. Cyclical troughs: March 1975, July 1980,
Decenber 1982.
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Specifically, we consider tine-series averages by 2-digit
i ndustry and plot themin the fashion suggested by Figure 3. The
results of this exercise are depicted in Figures 5a and 5b, for
Canada and the U S. respectively. Each 2-digit industry is
| abeled with its SIC nunber (see Table 2 for correspondence).

Two illustrative results energe fromthis exercise. First,
i ndustries do line up approximately on the 45%line. That is, as
predi cted by the nodel, high job creation industries are al so
hi gh job-destruction industries.* Utimtely, this is not
surprising but it is interesting that a 15 year period is
sufficient for this "steady-state" result to energe. Second,
and nore inportantly, the ranking of industries in this manner is
very simlar in the U S and Canada (which is precisely what the
regression results told us). Wthin the context of the nodel,
this suggests that there are common factors in the two countries
yielding simlar industry rankings of job-flow behavior.

These results strongly point towards technol ogi cal
di fferences as the predom nant factor accounting for between-
industry differences in job-flowrates. Canada and the U. S.
share the sane technol ogy and have the sanme striking cross-
i ndustry patterns in job-flow rates. Further evidence in support
of this interpretation is presented in Figure 6 which shows that

an i ndustry characteristic that lines up well with the job-flow

M1t is true that for the United States many industries lie to the right
of the 45 degree line given the net contraction of manufacturing enploynment in

the United States. However, it is still the case that the 15-year industry
averages exhibit the property that high job-creation industries also are high
j ob-destruction industries -- it is this prediction of the steady-state nodel

that we are referring to in this context.
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rates is the average size of the plant at which the typical

wor ker is enployed (the coworker nean).!* The cross-industry
differences in the coworker nean can be interpreted as reflecting
differences in the scal e and sunkness of operations across
industries.® Figure 6 illustrates a tight connection between

the coworker mean of an industry and its job-turnover rates.

Here, industries are depicted in the manner suggested by the

nodel but | abeled by their ranking by coworker neans. High
turnover industries are clearly depicted as having relatively | ow

cowor ker means.

VI. CONCLUDI NG REMARKS
Recently devel oped | ongitudi nal datasets in the United

States and Canada permt a nuch richer statistical portrait of

2. The coworker mean is devel oped and anal yzed in Davis and Hal tiwanger

(1990). It is literally the employnment weighted average size of the
est abl i shment . It is a summary neasure which in contrast to the average
establ i shnment size captures the notion that while the typical establishment is
small, the typical worker works for a large establishnment. For example, the
average establishnent size in the manufacturing sector in the United States in
1987 is less than 60 workers. In contrast, the coworker nean in the U'S

manuf acturing sector (the size of the establishnent for the typical worker) is
nore than 1700 workers.

3 The cross-industry differences in the coworker mean can also be
interpreted as reflecting differences in nmarket structure across sectors. W do
not stress this interpretation for two reasons. First, if market structure
di fferences across industries were inportant in this context we would expect to
observe greater cross-country differences in net and job-flow rates since there
are presumably significant differences in market structure across the two
countries. Second, the precise connection between the size distribution of
enpl oyment and market structure is not well understood. In contrast, the
connection between the coworker nean and technol ogi es seens, at |east to us,
di rect and unanbi guous. For evidence in support of this interpretati on see Dunne
(1993). The latter paper finds a close correspondence between plant size and the
use of new manufacturing technol ogi es. This paper does not attenpt a conplete
investigation of the industry characteristics and associated interpretations that
hel p account for the common cross-industry differences between countries. Sone
prelimnary analysis in this direction is presented in Baldw n, Dunne, and
Hal ti wanger (1994).
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enpl oynent dynam cs. G oss job creation and destruction rates
are neasured in a conparable fashion for these two countries for
the analysis in this paper. The remarkable simlarity in the
magni tude and the cross-industry variation in rates is striking
for a nunber of reasons. First, it suggests that these
remarkably large rates of job creation and destruction in each
country are being neasured accurately. It is a striking fact in
both Canada and the U. S. manufacturing sectors that roughly one
inten jobs is destroyed every year and one in ten jobs is
created. Wiile the datasets used for this study are arguably the
very best available for avoiding |ongitudinal |inkage problens

t hat plague the neasurenent of gross flows, this cross-country
conpari son provides substantial further support for the accuracy
of these new statistics.

Beyond providi ng support for the accuracy of the
statistics, the results in this paper are striking in what they
tell us about the nature of the simlarities and the differences
bet ween Canada and the United States. Canada and the U. S.
undoubtedly differ in their institutions, in their nmarket
structures and in the shocks inpacting the econony. However,
only the latter cone through as having a strong effect. The
common technol ogy as well as other common el enents dom nate the
| ong-run structural relationships across industries.

Accordingly, it is difficult to distinguish between the countries
internms of the industrial structure of net and gross job-flow

rates.
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1973 - 1986
Year Canada
Job Job Net Tot al Job Gain
Gai n Loss Change Tur nover (Pos)
(Pos) (Neg) (Net) (Sum
1973 11.1 6.6 4.5 17.6 11.9
1974 9.7 7.7 2.0 17. 4 9.0
1975 9.4 11.9 -2.5 21.2 6.2
1976 9.4 9.3 0.1 18.7 11.2
1977 7.8 10.1 -2.2 17.9 11.0
1978 13.3 8.3 5.0 21.6 10.9
1979 12.1 8.5 3.6 20.6 10.3
1980 9.8 10.1 -0.3 19.9 8.0
1981 9.8 9.6 0.2 19. 4 6.3
1982 7.6 15. 4 -7.8 23.0 6.8
1983 10.7 12.9 -2.2 23.7 8.4
1984 12. 4 9.3 3.0 21.7 13.3
1985 12.0 9.4 2.6 21.3 7.9
1986 12.9 10.5 2.4 23.3 7.9
Mean 10.6 10.0 0. 20.5 9.2
(Std) 1.8 2.2 3.4 2.1 2.2
Corr (Pos, Neg) = -.47 (0.09) = -.78 (.001)
Corr (Net, Sum = -.25 (0.38) = -.54 (.04)
Var (Neg) / Var (Pos) = 1.54 = 2.17
Note: Std is standard deviation of the nean
Corr is Pearson correlation
SOURCE: Speci al Tabul ations: Business and Labour

Canada and Center for

D. C

Table 1

A Conparison of Annua
Gross Job- Change Rates by Year:

Net and

Canada and U.S. Manufacturing Sectors
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Table 2

A Comparison of Average Annual Net and G oss
Job- Change Rates by 2-Digit Manufacturing |ndustry:

Canada Versus the United States 1973-1986

Job

Gai n

(Pos
8.
6.
9.

10.
12.
10.

10.

10.

)
6

N 00 W o O Ww o © N O

United States

Job Net
Loss Chan
( Neg) ( Net
9.8 -1.
9.4 -3.
12.0 -2.
14. 6 -3.
14. 6 -2.
11.1 -0.
7.0 -0.
8.2 0.
7.4 -0.
8.4 -2.
10.5 0.
13.8 -5.
11.2 -2.
9.7 -3
11.1 -1.
10. 8 -0.
9 0
9.4 0
10.7 - 0.
10.3 -1.

| ndustry Canada
Job Job Net Tot a
Gai n Loss Change  Turnover
(Pos) (Neg) (Net) (Sum
Food(20)® 9.2 9.0 -0.2 18.1
Textil es(22) 8.7 10.1 -1.4 18. 7
Knit.MIIs(22.5) 9.9 11.2 -1.3 21.2
Appar el (23) 13.2 13.7 -0.6 26.9
Lunber ( 24) 13.1 12.6 0.5 25.7
Furni t ure(25) 13.9 12. 7 1.2 26.5
Paper ( 26) 5.4 5.3 0.1 10. 7
Printing(27) 11.8 9.2 2.6 20.9
Cheni cal s(28) 9.3 7.9 1.4 17.1
Pet r ol eun( 29) 6.8 7.3 -0.4 14. 1
Rubber ( 30) 11.6 8.6 3.0 20.1
Leat her ( 31) 10. 3 11.7 -1.4 22.0
Stone, C ay,
d ass(32) 10. 4 10. 4 0.0 20.8
Primary
Met al s(33) 6.4 7.1 -0.7 13.5
Fabri cat ed
Met al s(34) 13.0 11.5 1.5 24.6
Non- El ectri cal
Machi nery(35) 13.6 12. 7 0.9 26.3
El ectrica
Machi nery(36) 11.1 11.5 -0.3 22.6
Transportation(37) 10. 7 9.4 1.3 20.1
M scel | aneous(39) 13. 4 12. 4 1.0 25.8
Tot al 10.5 10.0 0.5 20.5
Not es:
Averages correspond to all available years for each country listed in Table 1.
® The United States 2-digit Standard Industrial Code (SIC)
SOURCE: Speci al Tabul ations: Business and Labour Market Analysis,

and Center for Econonic Studies, Bureau of the Census,
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Table 3

Rank Correl ati ons Bet ween Canada and US Enpl oyment Fl ows:
Cross-Industry Correl ati ons®

United States

Job Job Net Tot al
Gai n Loss Change Tur nover
Canada
Job Gain . 868* . 558* . 260 . 719*
Job Loss .761* . 795* -.197 . 808*
Net Change . 341 -.245 .778* . 003
Tot . . 832* . 749* -.035 . 815*
Tur nover
Not es:

*Significant at 5% 1 evel

® The data underlying the correlatins are the 2-digit industry
averages reported in Table 2.

SOURCE: Speci al Tabul ations: Business and Labour Market

Anal ysis, Statistics Canada and Center for Econonic
St udi es, Bureau of the Census, Washington, D.C
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Figure 1a. Job Creation
Canada & the US

Fig. 2. Job Turnover & Growth
Canada & the US
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